subsistence farmers due to direct exposure to pesticides during handling and spraying.
In the study area, farmers spray insecticides such as parathion-methyl (classified as extremely hazardous 'Ia' by WHO, see IPCS 2002) ; dichlorvos (highly hazardous 'Ib'); cypermethrin, deltamethrin, and fenvelerate (moderately hazardous 'II'), and fungicides such as mancozeb, and carbendazim (non-hazardous under normal use 'U') on crops such as potato (Solanum tuberosum), tomato (Lycopersicon esculentum), bitter gourd (Momordica charantia), cucumber (Cucumis sativa), chili (Capsicum spp.), cabbage (Brassica oleracea var. capitata) and cauliflower (Brassica oleracea var. botrytis). On average farmers were spraying pesticides on crops like potato for 12.3 years, tomato for 9.8 years, and other crops such as bitter gourd and cucumber for 2.7 years. Introducing new crops meant dealing with more toxic pesticides. Surprisingly, only one-fifth of the respondents had taken integrated pest management (IPM) training. Thus, there is an urgency to raise awareness on pesticides, their alternatives and IPM. Many respondents reported eye irritation, headache and skin irritation or burns (Table 2) . Similarly, one-third had experienced weakness, respiratory depression, sweating, muscle twitching and chapped hands. As many as 13 symptoms were identified as immediate effects of pesticide exposure, averaging six acute symptoms per person per year.
Many farmers believed that safety measures only hinder their work. For example, they thought that wearing a mask makes breathing difficult. They preferred to wear a long-sleeved shirt or long pants (75% of the respondent) or a handkerchief (37.5%). However, 12.5% of the respondents were not using any protective measures -not even a long-sleeved shirt or long pants. One of the main reasons for not using any safety measure is the lack of awareness of the acute and chronic effects that pesticides are known to have on human health.
On average, averting costs for each farmer was a meager NR 119.2 annually on safety gear (Table 3) . Farmers also treat acute symptoms with local cures such as salt-water gargle, oil massage, turmeric (Curcuma longa) water, papaya (Carica This pilot study estimated the health costs resulting from pesticide-related acute health symptoms in a mid-hill vegetable growing area of Nepal. Farmers reported up to 13 acute symptoms due to the use of pesticides. Using the averting cost approach, on average a farmer spent NR 119 (US$ 1.58) annually for safety gear (at the time of study, NR 75 equaled US$ 1). Using the cost-of-illness approach, the total annual household expenditures due to the use of pesticides ranged from NR zero to NR 4451, with an average of NR 1261. Similarly, household willingness to pay (WTP) for safer pesticides ranged from as low as NR 1500 per year to as high as NR 50,000. papaya) and tomato, eating mint (Mentha spp.) and basil (Ocimum sanctum) plant; they seek medical attention only when suddenly exposed to pesticides. On average, farmers spent only NR 97.5 as medication costs each year to treat acute illness because most of these symptoms last only for a single day in general (Table 3) .
RESEARCH PAPERS
On an average, households' productivity loss was found 6.54 days (equals NR 981.7) a year due to pesticide-related health problems (Table 3) . One respondent mentioned that, due to illness, she could not sprayed pesticides on her bitter gourd when necessary, resulting in a loss of NR 1500 that season. On average, other costs associated with pesticide exposure come to NR 181.2 per year per household. Loss of productivity due to pesticide exposure was found to be greater than the total cost of averting behavior, medication and other costs. This indicates that pesticide use associated health problems increased the indirect costs rather than the direct costs. It is therefore important that cost-benefit analyses of pesticide use should take such costs into account, along with the cost of environmental degradation.
Finally, an open-ended WTP bid for safer pesticides was administered, keeping crop area and productivity constant (same as the previous year), with expenditure on pesticides during the previous year being used as a reference point and taking into account the full range of consequences of illness including productivity loss, effects on other family members, and possible long term health impacts as well as immediate discomfort, pain and stress. The possible effects of pesticides on environment: soil, water, air, animals and birds were not explained to participants at the time of the exercise. Considering the aforementioned effects of pesticides, farmers were asked, "How much would you be willing to pay per year (please state the highest value) for the use of a safer pesticide?" This study found a wide range of WTP bids, ranging from NR 1500 to NR 50, 000 per year per household ( Table 3) . The WTP bids exceeded the sum of cost of illness and averting cost because the WTP bids take into account pain, suffering, discomfort and other intangible costs in addition to the aforementioned costs.
Farmers in the study area were willing to increase their pesticide expenditure by 94.2% if provided with safer pesticides or other sound alternatives.
In conclusion, while commercialization of agriculture has resulted in the introduction of new crops such as bitter gourd and cucumber, it has also resulted in increased exposure to hazardous pesticides due to which farmers are experiencing acute health symptoms. The medication and averting expenditures are inadequate. The productivity loss was found to be significant. It is strongly recommended that a nationwide survey be conducted to determine the overall costs of pesticide use in Nepal. Such costs should be taken into account when programs and policies relevant to pesticide use are formulated.
Methods
Only acute symptoms that appeared within 48 hours of pesticide sprays were considered. Long-term and chronic health impairments were not considered due to methodological difficulties. This study applied three morbidity valuation methods: cost-of-illness (COI), which measures the cost incurred as a result of illness; contingent valuation (the most commonly used stated preference method), which measures respondents' WTP for hypothetical health improvements and the averting behavior (a revealed preference method) that estimates WTP from observed behavioral responses to real situations. See Table 4 for a summary of the three most common morbidity valuation methods for this study. COI includes medication costs (present market value of the materials used and time taken to prepare local treatments, consultation fee, hospitalization cost, laboratory cost, medication cost, travel cost to and from, time spent in traveling, and dietary expenses resulting from illness), productivity loss (work efficiency loss in farm, loss of work days in farm, number of family members involved and time spent by them in assisting or seeking treatment for the victim), and other costs (crop losses/damage due to inability to tend them, costs associated with hiring replacement labor, and any income foregone due to illness). Philippines 61% higher health costs for farmers exposed to pesticides than those not exposed Averting costs includes precautions taken to reduce direct exposure to pesticide such as mask, handkerchief, and so on. The study was carried out during 2004 in Srirampati of Hokse Village Development Committee in Jhikhu Khola Watershed of Central Nepal, which is about 40 km northeast of the capital. Twenty-five farmers spraying pesticides in his/her farm were randomly selected and interviewed with a carefully designed questionnaire that was also translated into Nepali language. For this study, due to the small sample, minimum, maximum, mean and standard deviation of mean for the selected variables are provided. One questionnaire was excluded due to duplication: both father and son were inadvertently interviewed. 
